INTRODUCTION
Recently, in an exhaustive review MEDVEDEV (1990) classified the now more than 300 theories of ageing. In studying ageing and related problems it is crucial to decide wether the many well-described agedependent changes in any organism are themselves the cause of ageing or whether they arise as a result of some other leading process determining the rates and events of ageing (ARKING, 1987) . In other words, the most important criterium to which the theories should be tested is: do they gain insight in the causes of ageing? Unfortunately, many of the theories described by MEDVEDEV (1990) arise from a proximate approach,
how and in what form does ageing occur in the organism, tissue or cell under consideration.
From a population genetic perspective, theories of ageing should be divided into two groups: evolutionary and non-evolutionary theories of
ageing. In such a classification theories are considered concerning the appearance and possible modification of ageing and ageing processes in the course of evolution. In this approach, one is automatically forced to search for causal relationships.
The developmental theory is the major non-evolutionary theory of ageing. It states that ageing itself requires no evolutionary explanation, although it acknowledges the role of evolutionary forces in shaping longevity and modulating ageing processes to account for the diversity in mean and maximum lifespan in different species (selection for longevity-assurance genes; SACHER, 1978 and HART & TURTURRO, 1981) . Thus, ageing can be viewed as an inevitable consequence of differentiation and development. As a result, development and ageing may be directed by the same set of genes, linking these processes (see .
LINTS, 1978).
In contrast, evolutionary theories are based on the observation that the probability of survival decreases with age even in the absence of ageing (death by e.g. predation, accidents or infections; see HOEKSTRA, 1993, this issue). As a consequence, in the course of life the probability of reproduction will decrease and, therefore, the intensity of natural selection (WILLIAMS, 1957 For evaluating any particular theory it is not sufficient to describe merely the processes under consideration.
In order to test and possibly adjust the theory it is necessary to use an experimental approach. Therefore, apart from the causal perspective provided by an evolutionary approach of ageing we need experimental tools. It appears that Drosophila melanogaster is an ideal model organism, as it is for many fundamental biological problems, to study and experimentally manipulate the ageing process (MAYER & BAKER, 1985, and ARKING & DUDAS, 1989) , although for reference to mammalian systems the use of 'lower' organisms has also some disadvantages (VIJG & PAPACONSTANTINOU, 1990) . One can manipulate development and possibly ageing both genetically and environmentally in Drosophila melanogaster, because the genetics as well as the laboratory husbandry are well known. In the following sections I will discuss experiments concerning the environmental manipulation of development with respect to ageing and longevity. In Drosophila developmental time can be environmentally manipulated both through temperature and egg-density during development.
EGG-DENSITY AND FOOD CONDITIONS
It has been shown that adults raised at high egg-densities lived longer than flies raised at low egg-densities (MILLER & THOMAS, 1958, and LINTS & LINTS, 1969) . LINTS & LINTS ( 1971 ) interpreted these results as evidence for the developmental theory of ageing, because of the positive correlation between developmental time and longevity. However, not only developmental time is affected by egg-density: with increasing
